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(54) KOHCTPYKUHfl 3ABOR CKBAXUHbl 
(57) H3o6peieMne othocmtc* k KOHCTpyKuuw 
CKBa^MHu. Ue/ib ~ yMeHbujeHne TpyAoeMxo- 
ctm pa6oT. Hoc/ie 6ypeHM* CKBaxMMbi ao 
kPOB/m npOAYKTWBHoro o6beiaa 4 cnycKaK)T 
3Kcn/iyaTai4MOHHyK> KonoMHy 1 n ueMeHTupy- 
iot ee. flanee ocymecTB/wiOT CypeHwe npo- 
AyKTMBHOro o6beKTa 4 aoaotom. A"3MeTp 
KOTOporo MeHbUje BMyTpeHHero AwaMeipa 
3Kcn/iyaTaunoMHOrt kojiohhm 1. nocne Mero 
pacuiwpaiOT ee pa3ABW*HbiMn pacwMpwTe- 
nflMM. Bbino/iHHioT pa6oTbi no M3Mepemiio 
4>aKTMHecKoro awaMeTpa CTBO/ia CKBa>KHHW. 
Co6npaK>T nep^opupoBaHHyio o6caAHyw ko- 
ziOHHy (HOK) Tpy6 3 M3 Meia/ma c naMnibw 
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MeTpoM. paenwM A"3MeTpy pacuiupcmioro 
cieoaa ckooxuhw. u bhytpcmmmm flvttiMCTpOM 
Oonbuje oH.yTpcMHcro AM3Merpa 3KcnnyaTauu* 
ohmoii KO/iOMHM. HcpcA cnycKOM b cxna*iuiy 



HOK 3 npu/iotOT «l>opMy c noncpcMUbiMH pa3- 
MepaMn. oGecncMiiomoiUMM" ciioGoAMwfi 
cnyCK cc n nmupua/i aa/ieramiB nponyKinoMO- 
ro oObCKTa 1. B otom MMTepua/ie nOK 3 narpe- 
03KDT ao DOCCTaHOo/iemtn i|>opmi.i. 4 nn. 



H3o6peTeHne othochtcr k nc<l>Tcra30AO- 
6biMC w Moxer 6uTb ncno/ib30oaiio npu crpo- 
MTenbCTBe ckb3wum. 

H30CCTH9 KOHCTpyKUUSl 3360« CKBaWMHU. 

OKniOMaiouuaji oxcnnyaTamiOMMyio KO/ionny. 
cnymcHHyiOAO xpoonn npOAyK™oiioroo6be»c- 
Ta. noTddHyio KO/iOHny c ncp<i>opnpooaiiHbiMw 
OTeepcTuflMn (mcn»Mii). ycTanoaneMHyK) npo- 
twb npoAVKTtioMoro oObOKTa. npn 3tom Mapyx- 
Hbiii AiiaMCTp noTaAMOii kohohmw Menbwe 
AtidM^Tpa CTDO/ia CKunxv-Hbi. a noc/ieAnurt 
MesibuK- BuyTpciiM^ro Aiiar-ioipa oxcnnysTa- 

.JHOHHOll KOrtOMMW. 

Onr.wi a A'T M »ovi KOMcrpyKiimi 3360a 
BiiyTpcittHivs An^M.OTp nOTai'iMOfi ncp4»opnpo- 
□aHMOi'i Kor.oxHW cvmecTBemio MCHbUie enyT- 
oen<jro AMdMCTpa 3KcnnyaTauiiOHHOM 
KcnoMHU. hto onpeAen«CT mu3kyk> npoAyxTMB- 
mvtk c.r4:kiihu m aaipyAHflOT cc ofccnyrcuna- 
iu»»? ••■ C!i.ivaTa::nK) 

ilpn n^/ivvr-m Ko;ibU'.*noro 3-*i3ppa Aao/ie- 
miic ia ciemcy ckb.tk»i»ui u upoucccc cc axc- 
nt.-a.-auiip yMCnuijaeTC* w co opcneHeM 
np:icroonbM3fl soua c*ba*wMbi pa3pyiuaeTc»- 
noc.7C«Hee taicjr.c npwBOA*" K pa3pytucMii»o 
noTatiwoii KonoMMU. 

Hau6onee 6mi3ica k npeAnaraeMoii kohct- 
pyKUM^ CKBajKMiibi. o*,T»OMaK)m3fl 3»<cnnyaTa- 
UiiOHM/O KOAOHHy. cnymeHHy»o AO xpoonu 
npoAyKTMBHoroo6beKTa.paciunpeHnwviCTBon 
CKB35Ktinbi b mhtcpbo/ic 3anera»uia npoAy<* 
TiiBfioro oCbCKTa. noiaiiMyic nep^opwpoBan- 
nyK) KOaOHHy 0OC3Ahux rpyf). ycTanonneiihyK) 
npOTUBMMiepoana saneranwfl npoAyKiuoHoro 
o6bCKTa. npu 3tom A/i5« npeAynpey.neMMfl paa- 
pyaieHun nnaCTa r.c/ibuCBoe npocTpanCTBO 3a 
noTatinoM ko/iohhoii MaGuaaKH rpaanwMO- 
necsaiibiM ^wflbTpoM. H3necTHan KOtiCTpyK- 
1411a cKoaxuHU oGnaAaeT cneAywmMMw 
HeAOCTaTKaMw: oucok3 TpyAoeMxocib paOoT 
no C03A3HV1K) rpaBMMMO-necMaMoro <t>uibTpa; 
no Mepe 3Kcn/iyaTaunu rpaBninio-nccNaiibifl 

^H/lbTp 336nB3CTCfl H npOAVKTHOHQCIb CKB3- 

xuHbi yMenbiiiaeTcn: Manuii A^aMerp noraw- 
how k on o h m bi onpencnjiCT MH3Ky»o 
npoAyKTMBHOCTb CKoajKMHw m 3aTpyA»*neT ee 
o6cnyxwBaHwe n aKcnnyaiauwio. 

Llenb v»3o6peTeHH3 - yMCMbuiCMne tp/ao- 
eMKOCTn paOoT kiynentmOMue npcKono/u^'" 1 * 

MOCTW CKB3XMHU. 



y k 333H nap uenb AOCTUraCTCP T C M , M TO B 
KOMCTpyKUIHI CKBa3KMHbl. BKIHO-3IOIUCM 3KC> 

nnyaTauiiOHHyio KononHy, cnymeHMyio AO 
KpoBnvi npoAyKTMBnoro o6beKTa. paciunpeH- 
5 HUii CTooa CKB3XCHHW b wHTCpoa/ie aanerannfl 
npoAyKTuoHoro o6beKta. nep<t>opnpooaHMyio 
KonoHny, ycT3M0B/iCHHyK) npoTMB MHTepBana 
aanerannn npOAy»crwBHoro o6beKTa. nep<J)0pn- 

pOBdHMdR K0A0HH3 o6C3AHWX Tpy6 DbinOilHCMa 

10 W3 Meranna c naMPTbio. aocCTaHaB/inBaiomcrt 
nepQ0H3M3/ibHyK) <t>opMy nocnc cnycxa ee o 
MMTCpaan KpenneHMq. npw'iCM Hapy>KHbui a"- 
aMerp nep1>opnpoB3MHOM koaohhw o6caAHbix 
Tpy6 nepnoHaManbMOw qwnMHApw^ecKOM <t>op- 
15 mm paoen AviaMCTpycTBona CKoa^MHw, a anyT- 
penHUM AwaMcip 6onbUje BHyrpeHHero 
AuaMdpa 3KcnnyaTauM0HH0w KO/ioHHbt. 

npuMunn AC^CTBun MeTanna c naMflibK) 
33KnK)MaeTCfl o cneAy»oiueM. 

20 l/l3BeCTH0. HTO MMCK3TC« MeT3/»/IWMeCKHe 

cn/iaow. y KOiopbix Moynpyrne AC^opMaunw 

nOflUCCTblO B0CCT3H3B/lVlB3K)TCfl npu CH9THM 

M3rpy3Kn nnn H3rpCB3. i.e. MeTann. "bchomw 
na«". npno6peTaeT npoKHioio 4)opMy. 3io 
25 isphlic. oGnapyxCMHoe bo mhochx mmctwx 
Meiannax. cn/iaoax n MeTan/inMCCKnx komho* 
3nuMflx. Ha3biBaeicn a^^eKTOM naMRTM 4>op- 

Mbl. 

Y\a ijnir. 1 npeACTaonena cxcMaTHHecKM 
30 npcAnaraeMaff KoxcTpyxawn 3a6o« CKBaxvuiw: 
na <j>nr. 2 - cencHne A-A tia <J)Mf . 1 : h3 <t>nr. 3 - 
AC^opMnpoB3HH3fl nepeA cnycKOM b cr.BaxH- 
iiy noT3MH3fl KonoHHa: na <pw. 4 - ceMenwe B-B 
Ha 1>vir. 3(HanGonbUJi4vi a^mctp noncpcMiioro 

35 CeMCHUR ACl>0pMWp0B3HHOli KOnOMKbl MCHb- 
UJe BHyTpennero Aw^^CTpa 3Kcnny3T3unOM- 

HOM KOnOHHbl). 

KoHCTpyxuvin 3360a c*na*MHbi 6K^K>HaeT 
3xcn/iyaTauwoHHyio KonoHHy 1 . pactunpenHbHi 
40 ctboh 2 cxoa>KMHbi b MHTepsanc 3ancraHHW 
npOAy^^^o H o ro o6bexT3 4 n nep^opuposaH- 

HyK3 KO/iOHny 3 06c3AMbix Tpy6. 

floc/ie 6ypennH cxoaxuHbi ao xponnn npo- 
A'/KMBHOro o6beKta 4 cnycxa»OT 3KcnnyaT3- 
45 uMOHMyio Kononny 1 n ueMcn TnpyK)i ee. 
JXanee ocyuiccrannioT Oypcmic npOAy^TviDMO- 
ro o6bexT3 4 AonoTOM. Ananerp KOioporo 
MCHhiue BMyTpcMnero AH3r.icipa OKcn/iyara- 
UvtOHMOii KonOMHU 1. nocno »inro pacmnp«K)T 
50 cro p33ABM> : » ,WMl1 paciunpi«TC*n«MH. Bwno/i- 
paGorw no ii3MCpcmno ^nKTu-<eCKOro 
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AuaMeipa ciao/ia ckoh^umij. CoCupaKH nep- 
(!>opMpooaHnyK) oGca/U'y*) KonoHny 3 Tpy6 113 
MCTanna c naMBTbK) numtHAP^ecKOw <{>opMbi 
c HapyxHWM AnaMeTpoM, paonuM A^aMerpy 
pncujvtpeuHorocioona cKBauctiHbi. nepeAcny- 
ckom o cKoawnny nep(t>opupoBaHHort KO/iOHHe 
3 npuAaiOT <J>opMy c nonepeMMWMu pa3Mepa- 
mil o&ecneMnaa>oiniiMii cboGoahw* cnycx ee 
c uHTCpoa/i 3a/inraHn.q npOAyKTuonoro o6beK- 
Ta 4. C ncMOiMbK) o/ieKiponarpeoaTenq m/ih 
Apyr mm nyieM ocymecro/iflHDT HarpeB ciepacHH 
c nnMflTbK) ao pacMeiHOii TeMnepaiypw. flpu 
3tom ciepxCHb c naM3TbK> ooccranaBnuBaeT 
cdok) nepBOHaMa/ibtiyio tJiopMy. 

nptuiep. Bypemie noA 3Kcn/iyaTauuon- 
HyHDKonoHHyAor/iy6nHw2C00MOcyuiecTB/iR»OT 
AO/iotom 0 215.9 mm. Ha yK33aHiiy»o rny&iiHy 
cnvcKaicr srcnnyarauviOHHyK) KO/iOMHy W3 
Tpy6 0 168 mm c TO/itquHOrt 10 mm m ueMen- 
TtipyiOT. 3a/iera»ouitiPi n^iace npoAyxTMBMbirt 
oOlckt pa3GypvieaiOT Aor.oTOM 0 145 mm ao 
npocKTHOvi rny6wHbi 2020 m. 3aieM ctbo/i 
CKsaHctiiiu pacujupflioT pa3ABU*HbiMM pac- 
imipim.'/isMi: ao A^aweipa 0 250 mm. 143 
Meran/ia c naMJi i bK) w3r0TaBnneaK)T nep<t>opu- 
poBaHHyio KO/iOMiiy ahumow L=22 m m paaMe- 
par.ni di-148 mm. d2=250 mm. Ko/iOHHy 
AC't'OpMiipyiOT. npiviao nonepeMHOMy npo«t>- 
• i/iK) o;m na <t ,Mr 4 c nan5o/ibiiJHM ah3m6tpom 
noncpeMMoro ceneiuifl d3= 1 40 mm, mto o6ecne- 
•Mioaci K.o/ibUGBow 3a3op, paBHwii 4 MM. c 
GHyipeHHiiM awaMCTpoM 3Kcn/tyaTaunoHHOii 
KO/JOMHbJ 148 mm it. cneAOB3Te/ibMO. cbo6oa- 
ny*o TpGMC noprnpOB Ky noraiiHofi ko/iohmw b 
MHTepfiafi 33/ieranna npoAy«™G"oro o6be*Ta. 
C n y c k a »o t Ae<t>opMwponaHHy»o ico/iOMHy Ma 
Ka6c/ie g c*BO*nny ao ynopa c cc aaGoeu. 
B*n»o'<3K3T cucteMy ^.ncKTponaf pena. rioc/ie 
BbiAeDAKit 0 TCMcnue onpeAencMHoro speMe- 
hh noTaiiHafl ko/iohh3 BOCCTanaBnuBaer cbok) 
nepBOMananbHyK) un/inMAPiweCKyio ^opMy c 
M3py>:HbiM AnaMCTpoM 250 mm. 

3K0H0MimeCK3JJ 3.H,e»'.THBHOCTb OT BHCA' 

penn* npoAnarac^^rn Tc*Mii'«.?cKoro peiue- 
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Hnq onpeAe/iHCTCfl /^ononHnicnbMWM acohtom 
CKBa^cuMbi. no (fcopMyne /]»onK>tf ag6ht c*na- 
xuhu Q o6paTHO nponopuMOiiancH nary 
pa/ibHOMy norapn(J)My ot-houjchvhi paA^yca 
KOHTypa nmaHWH (R K ) m paA^yca CKaaxwHw 

(r C ), H3 0CH083HHM MerO npOM3BOAMTe/1bHOCTb 

Ckb3)kmhw c yBennnenHbiM paA^ycoM r c! npu 
npowx paBHbix ycnoBuax onpeAenaeica bu- 
pa*eMneM 



20 



Qi = Q- 



In — 



In — 



npuHUMaw R*=200 m. rc-0.145 m, no/iyMa- 

>ot Qi=0.08Q. 

TaKMM o6pa30M. AOCTuraeTca yoenvweHue 
npow3BOAWTe/ibHOCTw 3a cmct pea/tnaaunn 
npeAnaraeMoro TexHUMCCKOro peiueHiiq. 

OopMyna M3o6peTeHHw 

KoHCTpyx»4Mfl 3a6oa CKaa>KHHbi. BK/iK)Ha»o- 
25 iuan 3KcnnyaTaunOHHyK) Kononny. cnymen- 
Hyio ao KpOBnvf npoAy»<^ weH o ro o6bexTa. 
pacujMpeHHbiM CTBO/i cxBa)KMHbi b nHTepsa/ie 
3aneraHn» npoAyxtuBHoro o6bexTa. ncp4)OpM- 
p0B3HHy»o KOnoHny oDcaAHbix Tpy6. ycTanoB- 
nenHyto npoTMB MHTepsa/ia 33/ieraHna 

npOAyXTMBMOrO 06bCKT3. O T /l H M 3 IO m 3 A" 

c * reM. mo. c ue/ibK) yMenbtueHUH TpyAoeM* 
koctw pa6oT m yBe/iHMenna nponaaoAWTC/ibHO- 
cth CKBdxuHbi, nep4>opMpoB3MHaq ko/iohm3 
o6c3ahwx Tpy6 Bbino/iHena n3 Meranna c na- 
mat bK). BOCCTaHaB/iMBajomevi nepBonaManb- 
Hyio <t>opMy nocne cnycKa b nHTepean 
Kpennenvip. npimeM Hapy)KMbiM Anaw^Tp nep- 
(t)opMpoB3MHOii ko/iohhw o6caAHbix Tpy6 nep- 
40 BOHaManbHOM annnHApunecKOtn <J>opMw paaeH 
AnaMeipy CTBona ckb3)kmhu. a BHyTpcHHMft 
AnaMeTp 6o/iboie BHyTpCMMcro A^a M e T P a 3KC " 
nnyarsunOHHOM koaohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 



[see Russian original for figure] 



dwell 
Fig. 1 
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[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions dj = 148 mm, ~ 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4 7 with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

<?> = <?-£■ • 



[sic- one of the r w j f s should be r w ] 

Assuming Rb = 200 m, r w = 0.145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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A— A 

Fig. 2 



[see Russian original 
for figure] 

[see Russian original 
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